The mixed ligands complexes of 8-hydroxyquinoline and Schiff base 1, 5-dimethyl-4-(5-oxohexan-2-ylideneamino)-2-phenyl-1H-pyrazol-3 (2H)-one (L) with Cr (III) 
Introduction
Schiff bases are a class of important compounds in medical and pharmaceutical field. They show biological activities including antibacterial, antifungal [1, 2] , anticancer and herbicidal activities [3] . The concept of mixed ligand complexes is always fascinating to the chemist interested in synthesis because of their ease of synthesis and generally less time requirement for these reactions to occur than normal complex formation reaction using synthesized ligand and metal salt. These facts have prompted many researchers to publish their research work in this fascinating and interesting area of research [4] [5] [6] . Mixed ligand complexes play an important role in numerous chemical and biological systems like water softening, ion exchange resin. Many of these metal complexes showed good biological activity against pathogenic micro organisms [7] [8] [9] [10] . The 8-hydroxyquinoline is used in many processes for the preparation of mixed ligand complexes form [11] . Its ability to get bonded with metal ion with its phenolic oxygen and ring nitrogen results in forming stable chelates with metals in combination with some other ligands, thus producing stable mixed ligand complexes [12] [13] [14] . In report here in the synthesis and spectroscopic studies as well as the thermal investigation of a new mixed ligands 8-hydroxyquinoline and Schiff base complexes with some transition metals ions such as Cr (III) , Mn (II) , Fe (II) , Co (II) , Ni (II) , Cu (II) and Zn (II) 
Materials and Methods
The following chemicals were commercially available and were used without further purification: (2,5- FT-IR spectra were recorded on a Shimadzu 3800, spectrometer. Electronic absorption spectra were recorded for solution in DMSO (1×10 -3 ) on a Shimadzu 160 Spectrophotometer.
1 H-and 13 C-NMR spectra were recorded using Bruker 400 MHz spectrometer Elemental (C.H.N.) analyses were carried out on a Perkin-Elmer automatic equipment model 240.B. Mass spectra were obtained by using LC-Mass 100P Shimadzu. Melting points were obtained on a Buchi SMP-20 capillary melting point apparatus and are uncorrected. Metal ratio was identified using a shimadzu 680 G. Conductivity measurements were measured for solution in DMSO(1×10 -3 ) using a Jenway 4071 digital conductivity meter, Chloride ion content was determined by using potentiometric titration method on a 686-Titro processor-665 Dosimat Metrohm Swiss. Magnetic properties were measured using (Magnetic susceptibility balance model MSR-MKi).
Study of Bioactivity
All the metal ion complexes, ligands and metal salts were screened against staphylococcus aureus (gram positive) and Pseudomonas aeruginosa (gram negative) bacteria as well fungi like Penicillium expansum, Fusarium graminearum, Macrophomina phasealina, and Candida albicans, by using the wall agar diffusion method. The concentration of the compounds in this exposure was (1×10 -3 M) in DMSO solvent by using disc sensitivity test. This method involves the exposure of the zone inhibition toward the diffusion of microorganism on agar plate. The plates were incubated for 24 and 48 hours of bacteria and fungi respectively at 37°C.
Synthesis of Schiff base Ligand: [16]
A solution of 4-aminoantpyrene (1 g, 4.92 mmol) in methanol (25 ml) was mixed with a solution of 2,5-hexanedione (0.56g, 4.92mmol). The reaction was stirred and heated at 40°C for four hrs. A colorless precipitated was formed which was washed with diethyl ether and recrystallized from (1:1) ethanol: water mixture. The product was dried via anhydrous CaCl 2 in vacuum. The preparation of L is shown in Scheme (1). The yield was (1.38g), 93.66%, mp.179°C.
MeOH / Refluxe methanol was add to the mixture gradually while stirring. The reaction mixture was allowed to reflux and the solids were collected by filtration then recrystallized from ethanol. Physical properties for the compounds are given in Table (1) .
4-aminoantipyrene

Scheme (1): Preparation of the Ligand (L).
Synthesis of Mixed Ligand Complexes
Theoretical calculations
Program hyper chem.-8 is a sophisticated molecular modeler, editor and powerful computational package that are known for it's quality, flexibility and ease of use. It's also uniting 3D visualization and animation with quantum chemical calculations, molecular mechanics and dynamics. In the present work, parameterization method (PM3) was used for the calculation of heat of formation and binding energy for all metal complexes. PM3 is more popular than other semi empirical method due to the availability of algorithms and it is more accurate than other method. PM3/ TM is an extension of the PM3 method to include orbital's with transition metals [17] .
Results and Discussion
The LC-Mass for ligand (Schiff base) (299.3m/ z) with (C 17 , Fe (II) , Co (II) , Ni (II) , Cu (II) and Zn (II) which indicates that they are non electrolytes in nature [18, 19] . Physical properties and elemental microanalysis are listed in Table (1) .
Mass spectra for complexes
High resolution mass spectra of the [Cr(L) (8- [19] . Further details for the fragmentation and their relative abundances for each compound are listed in Table ( 2), see FT-IR spectra
Infrared Spectra of Free Ligands
The spectrum of ligands (L) and 8-HQ exhibited weak bands at 3035 and 3047 cm -1 , this could be attributed to ν(C-H) aromatic respectively. The spectrum of ligand (L) bands belong to the ν(C=N) were found at 1640 cm -1 , was noticed band at exhibited two bands 1740 and 1696 cm -1 which were attributed to ν(C=O)ring of pyrazol and ν(C=O) respectively. The IR spectrum bands of 8-HQ showed abroad vibration band at 3128 cm -1 which was assigned to phenolic OH group and vibration band at 1504cm -1 which was assigned to ν(C=N) ring functional groups [20, 21] .
Infrared Spectra of Complexes
The infrared spectra of the mixed ligands complexes of Schiff base (L) and 8-HQ exhibited bands at rang (1620 -1627) cm -1 due to the ν(C=N) azomethine group to the lower frequencies in comparison with ligand Schiff base. This indicated the coordination of ligands with metal ions through the nitrogen atoms in their structures. The spectra of complexes showed bands in the range of 1669-1678cm -1 were characterized for the carbonyl group which suffers a shift. Thus, it is suggested that the oxygen atom of the carbonyl group is coordinated with the metal ion [7, 11, 12] . The spectra of complexes showed bands at (552-493) cm -1 referred to the ν(M-N) and in the range of (486-424) cm -1 which was attributed to the υ(M-O) [20] . This indicates that the ligand was coordinated with the metal ions through O of carbonyl groups and N of azomethine group. The IR-spectral data for the ligands and prepared complexes were listed in Table ( 3).
UV-Vis Spectra and Magnetic Moments
The electronic spectrum of the ligands of Schiff base and 8-HQ exhibit intense absorption bands at (282 and 280) nm attributed to n→π* respectively. The electronic spectra of complexes [Cr (L) ( [12, 14] . All these electronic spectra data can be shown in Table (4) .
Electrostatic Potentials
The electrostatic potential (E.P) describes the interaction of energy of the molecular system with a positive point charge. (E.P) is useful for finding sites of reaction in a molecule; positively charged species tend to attack a molecule where the electro static potential is strongly negative (electrophonic attack) [17] . The (E.P) of the free ligand was calculated and plotted as 2D contour to investigate the reactive sites of the molecules shown in Fig.(5) . Also one can interpret the stereo chemistry and rates of many reactions involving "soft" electrophiles and nucleophiles in terms of the properties of frontier orbital HOMO and LUMO. The results of calculations show that the LUMO of transition metal ions prefer to react with the HOMO of two-donor atoms of oxygen carbonyl and nitrogen of azomethen group for free ligand [11, 16] , Fig.(4) . All theoretically probable structures of compounds have been calculated in gas phase to search for the most probable model building stable structure. Calculation of parameters has been optimized bond lengths of the free ligand and their metal complexes which to give excellent agreement with the experimental data as shown in Table ( 
Antimicrobial activity of ligands and all complexes
Schiff base, 8-hydroxyquinoline, metal salts and their complexes were screened for antifungal and antibacterial activity. The entire tested compounds exhibited variable.
Schiff base activity exhibited antibacterial against Staphylococcus aureus and Pseudomonas aeruginosa but activity was found to be lower than the metal ion complexes and salts metals. 8-HQ also exhibited activity antibacterial against Staphylococcus aureus and Pseudomonas aeruginosa but activity high in complexes and metal salts, Schiff base which did not exhibit have antifungal activity but exhibited activity was in some metal complexes and salts metals While the 8-HQ and some salts metals exhibiting antifungal strong activity against Penicillium expansum and Candida albicans, not exhibited antifungal activity against Fusarium graminearum and Macrophomina phaseolina as compared with the antimicrobial activity with some mixed ligand metal ion complexes which exhibited antifungal activity top than ligands, exhibited some complexes Prepared antifungal activity strong against Fusarium graminearum and Macrophomina phaseolina as compared with the ligands which did not exhibite antimicrobial activity. From the data shown in Table ( 6) a lot of compounds exhibited bio activity against tow kinds of bacteria and four kinds of fungous. -HQ  24  20  18  14  30  28  30  22  30  20  25  17  19  MnL+8-HQ  38  30  28  18  23  17  19  12  ‫ــــــ‬  ‫ــــــ‬  29  18  20 Con. 
